Pediatr Gastroenterol Hepatol Nutr. 2020 Mar;23(2):154-162
https://doi.org/10.5223/pghn.2020.93.2.154

PISSN 2234-8646-eISSN 2234-8840

Pediatric Gastroenterology, h n
Hepatology & Nutrition

Original Article

‘ '.) Check for updates ‘

Cow's Milk-Related Symptom Score in
Presumed Healthy Polish Infants Aged
0-6 Months

Karolina Bigorajska (', Zuzanna Filipiak @', Paulina Winiarska ® ’,
Anita Adamiec @', Bogumita Trent ® 2, Yvan Vandenplas © 3,
Marek Ruszczynski @ #, and Hania Szajewska ©*

'The Student's Scientific Group of the Department of Paediatrics, The Medical University of Warsaw,
Warsaw, Poland

’Department of Paediatric, St. Hedwig Hospital in Trzebnica, Trzebnica, Poland

®KidZ Health Castle, UZ Brussel, Vrije Universiteit Brussel, Brussels, Belgium

“Department of Paediatrics, Medical University of Warsaw, Warsaw, Poland

Received: Sep 2, 2019
Accepted: Nov 28, 2019

Correspondence to

Marek Ruszczyriski

Department of Paediatrics, Medical University
of Warsaw, Zwirki i Wigury 63A, 02-091
Warsaw, Poland.

E-mail: marek.ruszczynski@gmai.com

Copyright © 2020 by The Korean Society of
Pediatric Gastroenterology, Hepatology and
Nutrition

This is an open-access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (https://
creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial
use, distribution, and reproduction in any
medium, provided the original work is properly
cited.

ORCID iDs

Karolina Bigorajska
https://orcid.org/0000-0002-9444-7801
Zuzanna Filipiak
https://orcid.org/0000-0002-1713-3315
Paulina Winiarska
https://orcid.org/0000-0002-8460-501X
Anita Adamiec
https://orcid.org/0000-0002-0030-9126
Bogumita Trent
https://orcid.org/0000-0003-2404-1483
Yvan Vandenplas
https://orcid.org/0000-0002-1862-8651
Marek Ruszczyriski
https://orcid.org/0000-0003-0352-6609
Hania Szajewska
https://orcid.org/0000-0002-4596-2874

https://pghn.org

ABSTRACT

Purpose: The Cow's Milk-related Symptom Score (CoMiSS™), which considers crying,
regurgitation, stools, skin and respiratory symptoms, was developed as an awareness tool for
evaluating cow's milk-related symptoms. The scoring ranges from O to 33. A score >12 was
proposed as being likely cow's milk-related and suggestive of allergy to cow's milk. This study
aimed to determine the age-related CoMiSS™ values in presumed healthy infants in Poland.
Methods: This was a cross-sectional study conducted in well-child clinics in two locations.
Parents of the presumed healthy infants aged <6 months were approached during a routine
checkup/vaccination visit. The exclusion criteria were as follows: presence of acute or
chronic diseases, preterm delivery, treatment with therapeutic formula, and use of any food
supplements (except vitamins) or medications.

Results: Data from 226 infants were obtained (median age [Q1-Q3], 4 months [3—4]). The
overall median (Q1-Q3) and mean (standard deviation) CoMiSS™ values were 4 (2-7) and 4.7
(3.5), respectively. The 95th percentile was 11. Scores on some, albeit not all, components

of the CoMiSS™ significantly differed between age groups (crying, stools) or feeding type
groups (stools and skin symptoms). Eleven children (4.9%) scored >12.

Conclusion: This study adds to earlier age-related CoMiSS™ data by providing CoMiSS™
values in presumed healthy infants in Poland.

Keywords: Infant; Milk; Food allergy; Food hypersensitivity

INTRODUCTION

Cow's milk allergy (CMA) is a common diagnosis in infants and children. It manifests in a
variety of ways, including skin manifestations, respiratory symptoms, and gastrointestinal
tract symptoms. However, the symptoms of CMA are nonspecific. Moreover, other diseases,
including functional gastrointestinal disorders such as infantile colic and gastroesophageal
reflux disease, may have overlapping symptoms. Additionally, at times, many healthcare
professionals and parents alike confuse, CMA with lactose malabsorption. As a consequence,
CMA is clearly overdiagnosed in many cases, but it is also underdiagnosed in many others [1].
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Funding Recently, the Cow's Milk-related Symptom Score (CoMiSS™) was developed as an awareness
This study was fully funded by the Medical tool for evaluating cow's milk-related symptoms [2]. The CoMiSS™ considers crying,

University of Warsaw. regurgitation, stools, skin and respiratory symptoms (Table 1). Its score ranges from O to 33.
Conflicts of Interest Each symptom has a maximum score of 6, except respiratory symptoms where the maximum
The authors have no financial conflicts of score is 3. An arbitrary cut-off CoMiSS™ value of 212 was proposed as being likely cow's milk-
interest. related and suggestive of CMA [3].

As CoMiSS™ values in presumed healthy infants remain limited, the collection of age-related
CoMiSS™ data is needed. In 2017, a multicenter, cross-sectional study was conducted in

four European countries with the aim of determining an age-related CoMiSS™ in presumed
healthy infants [4]. The availability of such data is important to establishing a cut-off value
for this tool to identify infants requiring further evaluation. The present study aimed to
further determine the age-related CoMiSS™ values in presumed healthy infants in Poland.

MATERIALS AND METHODS

The method used in this study was similar to that used in the 2018 study by Vandenplas et al.
[4]. In brief, this was a cross-sectional study involving a convenience series of participants
attending well-child clinics in two locations in Poland (Warsaw, Trzebnica). The CoMiSS™

Table 1. The Cow's Milk-related Symptom Score

Symptom Score
Crying”

o

<1 hr/d

1-1.5 hr/d

1.5-2 hr/d

2to 3 hr/d

3to 4 hr/d

4to 5 hr/d

>5 hr/d

0-2 episodes/day

>3-<5 of small volume

>5 episodes of >1 coffee spoon

>5 episodes of+half of the feed in <half of the feeds

Continuous regurgitations of small volumes >30 min after each feed

Regurgitation of half to complete volume of a feed in at least half of the feeds

Regurgitation of the complete feed after each feeding

Type 1and 2 (hard stools)

Type 3 and 4 (normal stools)

Type 5 (soft stool)

Type 6 (liquid stool, if unrelated to infection)

Type 7 (watery stools)

Atopic eczema Head/neck/trunk Arms/hands/legs/feet
Absent 0 0
Mild 1 1
Moderate 2 2
Severe 3 3

Oor6 Urticaria (no [0]/yes [6])

Respiratory symptoms 0 No respiratory symptoms

1 Slight symptoms
2 Mild symptoms
3 Severe symptoms

Regurgitation

Stools (bristol scale)

O A NMO MO HAWN-= 0O wWwWN =

[=3
o
o

Skin symptoms 0

*Crying was only considered if the child was crying for 1 week or more, assessed by the parents, without any other obvious causes.
Although many infants with Cow's Milk-related Symptoms have no impaired growth or weight gain, faltering of these parameters suggests organic disease, of
which Cow's milk allergy is a possible cause.
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scores were determined in presumed healthy infants <6 months of age undergoing regular
checkups involving routine vaccinations and growth and development monitoring. As cow's
milk-related symptoms are also observed, in (a lower percentage) of breastfed infants, both
formula- and breast-fed infants were eligible for inclusion. The exclusion criteria were as
follows: any known history of acute or chronic diseases, preterm delivery (delivery <37 weeks
of gestation), treatment with therapeutic formula (e.g., extensively hydrolyzed formula),

and the administration of any food supplements (except vitamins) or medications. The
baseline demographic characteristics (sex, age, gestational age at birth, type of feeding)

and information about any history of acute or chronic diseases were collected to assess each
infant's eligibility. The CoMiSS™ questionnaire was subsequently explained to the parents by
the members of the research team, and the CoMiSS™ was determined. The study obtained
ethical clearance from the ethics committee of the Medical University of Warsaw. Informed
consent was obtained from each patient's parent or legal guardian.

Statistical analysis

The analysis was performed using the statistical software R (version 3.5.1; http://cran.r-project.
org). Data were assessed for normality using the Kolmogorov-Smirnov test as well as by

visual assessment of histograms. Nominal variables are presented as n (%), while continuous
variables are presented as the median (Q1-Q3) due to the lack of a normal distribution and/or
use of an ordinal measurement scale. The CoMiSS™ total score was compared between groups
based on sex, age, and feeding type using the Mann-Whitney U-test or Kruskal-Wallis test, as
appropriate. The Mann-Whitney U-test or Kruskal-Wallis test was also used to compare scores
for individual components of the CoMiSS™ between groups. The post-hoc Dunn test with
Bonferroni correction was used for the analysis of subgroups based on age and feeding type.
Two-sided p-values <0.05 were considered as significant.

RESULTS

Study population
The study was conducted between January and August 2018. The infants' baseline
demographic and clinical characteristics are shown in Table 2. Overall, data for 226 presumed

Table 2. Baseline characteristics

Baseline characteristics Value (n=226)
Sex

Male 108 (47.8)

Female 18 (57.2)
Gestational age 39.0 (39.0-40.0)
Age, months completed 4.0 (3.0-4.0)
Up to1mo 2(0.9)

1mo 26 (11.5)

2 mo 22 (9.7)

3mo 55 (24.3)

4 mo 72 (31.9)

5mo 34 (15.0)

6 mo 15 (6.6)
Feeding

Exclusive breastfeeding 176 (77.9)

Formula feeding only 34 (15.0)

Mixed feeding 16 (7.1)

Values are presented as number (%) or median (Q1-Q3).
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Fig. 1. Distribution of Cow's Milk-related Symptom Score (CoMiSS™) total scores.

healthy infants (118 female and 108 male) were available. The median (Q1-Q3) age was 4
months (3.0-4.0), with no difference between female and male. The majority of infants
(192/226, 85.0%) were breastfed (exclusively or partially).

Overall results of the CoMiSS™

Table 3 presents the descriptive statistics, while the distribution of CoMiSS™ total values
is shown in Fig. 1. The median (Q1-Q3) overall CoMiSS™ value was 4 (2-7), and the mean
(standard deviation) was 4.7 (3.5). The 95th percentile (pc) for the total CoMiSS™ was
11. Eleven of the 226 (4.9%) infants had a total CoMiSS™ 212 (i.e., the value currently
considered as suggestive of CMA).

Table 3. Descriptive statistics of the Cow's Milk-related Symptom Score

Symptoms and characteristics Number P5 P25 (Q1) Mean (standard deviation) Median P75 (Q3) P95 Range
Total 296 0 2 4.7 (3.5) 4 7 1 0-15
Crying 296 0 0 0.5 (1.2) 0 0 3 0-6
Regurgitation 226 0 0 0.7 (1.2) 0 1 4 0-5
Stools 296 0 2 2.3 (1.6) 2 4 4 0-6
Skin symptoms (total) 226 0 0 0.6 (1.3) 0 1 2 0-8
Urticaria 226 0] 0 0.2 (1.2) 0 0 6] 0-6
Atopic dermatitis 226 0 0 0.4 (0.6) 0 1 2 0-3
Respiratory symptoms 226 0 0 0.5(1.2) 0 1 3 0-8
Sex
Male 108 0 2 4.4 (3.3) 4 6 10 0-15
Female 18 (0] 2 4.9 (3.6) 4 7 12 0-15
Up to 1mo
1mo 28 3 5 7.1 (3.4) 6.5 9 13.3 3-15
2 mo 22 1.1 4 6.1(3.4) 6.5 8.8 1 0-12
3 mo 55 0] 1 3.3(3.) 3 5 9.3 0-14
4 mo 72 0 2 4.6 (3.8) 4 7 1.5 0-15
5mo 34 1.3 3 4.4 (2.3) 4 9 0-10
6 mo 15 0 0.5 3.5(3.0) 4 4.5 9 0-9
Feeding
Exclusive breastfeeding 176 0 2 47 (3.4) 4 7 n 0-15
Formula feeding only 34 0 1 3.4 (3.5) 3 4 10.1 0-15
Mixed feeding 16 1.8 4.8 7.1 (3.9) 6 10 12.8 1-15
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Table 4. Analysis of the total CoMiSS™ by selected characteristics (sex, age, and type of feeding)

Selected characterics Number CoMiSS score p-value
Sex 0.345
Male 108 4.0 (2.0-6.0)
Female 18 4.0 (2.0-7.0)
Age (months completed) <0.001
1mo 28 6.5 (5.0-9.0)*¢
2 mo 29 6.5 (4.0-8.8)°
3mo 55 3.0 (1.0-5.0)2*
4mo 72 4.0 (2.0-7.0)°
5mo 34 4.0 (3.0-6.0)°
6 mo 15 4.0 (0.5-4.5)¢
Feeding type 0.001
Exclusive breastfeeding 176 4.0 (2.0-7.0)
Formula feeding only 34 3.0 (1.0-4.0)¢
Mixed feeding 16 6.0 (4.8-10.0)"¢

CoMiSS™: Cow's Milk-related Symptom Score.

Data presented as median (Q1-Q3); comparison of groups with Mann-Whitney U-test or Kruskal-Wallis test.
*p-values from Dunn post-hoc test.

3p<0.001, ®p=0.007, °p=0.048, 9p=0.010, °p=0.007, p=0.027, £p=0.001.

Analysis of the total CoMiSS™ by sex, age, and type of feeding

Table 4 presents the analysis of the total CoMiSS™ by sex, age, and type of feeding. There
were no differences in the total CoMiSS™ values based on sex (p=0.345). However, the total
CoMiSS™ values differed between age groups (p<0.001). The highest scores were recorded
at month 1 and month 2 [median (Q1-Q3) 6.5 (5.0-9.0) and 6.5 (4.0-8.8), respectively].
Total CoMiSS™ values also differed between groups with different types of feeding (exclusive
breastfeeding vs. formula feeding vs. mixed feeding) (p<0.001). The highest score was
recorded in infants in the mixed feeding group [median (Q1-Q3) 6.0 (4.8-10.0)]; however,
this score was based on the data from 9 only 16 infants.

Distribution of CoMiSS™ individual component scores by sex, age, and type of feeding
Table 5 and Figs. 2-4 present the distribution of scores for the CoMiSS™ individual
components (crying, regurgitation, stools, skin symptoms, and respiratory symptoms) by
sex, age, and type of feeding.

Table 5. Analysis of CoMiSS™ individual component scores by sex, age, and type of feeding

Selected characterics Crying Regurgitation Stool Urticaria Atopic Skin symptoms Respiratory
dermatits (total) symptoms
Sex 0.530 0.112 0.474 0.637 0.488 0.473 0.094
Male
Female
Age (months completed) 0.001 0.155 <0.001 0.378 0.718 0.519 0.385
1mo
2 mo
3mo
4 mo
5mo
6 mo
Type of feeding 0.148 0.080 <0.001 0.139 0.119 0.029 0.070

Exclusive breastfeeding
Formula feeding
Mixed feeding

CoMiSS™: Cow's Milk-related Symptom Score.

Data presented as p-values; comparison of groups with Mann-Whitney U-test or Kruskal-Wallis test.
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Fig. 3. Distribution of Cow's Milk-related Symptom Score (CoMiSS™) individual scores by age.
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Sex had no impact on scores for any of the CoMiSS™ individual components (Fig. 2). Age
had an impact on crying (p=0.001) and stools (p<0.001) (Fig. 3). Type of feeding had an
impact on stools (p<0.001) and total skin symptom score (urticaria, atopic dermatitis)
(p=0.029) (Fig. 4). Neither sex, nor age, nor type of feeding had an impact on regurgitation
or respiratory symptoms.
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Fig. 4. Distribution of Cow's Milk-related Symptom Score (CoMiSS™) individual scores by the type of feeding.

DISCUSSION

Principal findings

CoMiSS™ data from presumed healthy infants in various populations remain limited, and
its availability is important for establishing a cutoff value for this tool to identify infants
requiring further evaluation. This cross-sectional study adds to earlier age-related CoMiSS™
data by providing additional CoMiSS™ values in presumed healthy infants in Poland.

Comparison with other studies

This study was based on the same methodology used in the 2018 study by Vandenplas et al.
[4]. In the latter study, the overall median CoMiSS™ value was similar between countries,
but the 95th pc value was greater in the Polish infants (n=79; median 4, 95th pc 12) than in
infants from Belgium (n=279; median 3, 95th pc 8), Italy (n=75; median 3, 95th pc 8), and
Spain (n=130; median 4, 95th pc 9). Compared with earlier results, in the current larger
Polish cohort, the 95th pc CoMiSS™ value (11) was similar as previously reported, suggesting
regional differences. As the CoMiSS™ was assessed in a presumed healthy population, it has
been previously hypothesized that differences in the perception of various symptoms may
be responsible for such differences. For example, it is known that the perception of infant
crying differs between populations [5]. In both studies, the CoMiSS™ data from formula-
and breastfed infants were obtained. Compared with the study by Vandenplas et al. [4], in
the present study, we found differences in CoMiSS™ values between exclusively breastfed,
exclusively formula-fed, and mixed-fed infants. However, the number of participants in the
exclusively formula-fed and mixed-fed infants were small.

Other studies have assessed whether the CoMiSS™ can be used as a potential diagnostic
tool in infants with suspected CMA. One of these studies was conducted in Indian children
aged between 0 and 24 months. The positive and negative predictive values for the CoMiSS™
were 93% and 33%, respectively [6]. A second study was conducted in 38 Chinese children
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with suspected CMA. The authors of this study concluded that the CoMiSS™ may be useful
in the diagnosis of CMA. However, they suggested that a CoMiSS™ cutoff score of >12 as the
criterion for the early identification of CMA may be significantly high and suggested a cut-off
of 20, at least in Chinese infants [7]. A single-blinded, prospective, multicenter trial involving
infants that is validating the sensitivity and specificity of the CoMiSS™ against open oral
food challenge is ongoing [8].

Limitations

Only two, well-child, primary pediatric care centers were involved in this study. While we
recognize the value of random sampling, which involves random selection of the centers/
participants, for pragmatic reasons, we used convenience sampling (i.e., the participants
were selected based on their ease of recruitment). As with any cross-sectional study, our
study is also subject to non-response bias, i.e., the participants/infants whose parents agreed
to contribute may differ from those who were not approached, thus, the representativeness of
the healthy infant population may be questioned. Only a small percentage of the infants were
exclusively formula-fed; however, thelatter reflects a real-world situation in infants below 6
months of age in Poland.

Conclusions

This cross-sectional study adds to earlier age-related CoMiSS™ data by providing CoMiSS™
values in presumed healthy infants in Poland. Further studies in other populations are
needed to establish normal CoMiSS™ values in various populations. Similarly, studies that
assess the usefulness of the CoMiSS™ as a diagnostic and/or monitoring tool in children with
CMA are needed.
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